Remittances are a major source of external financing for many developing countries, but the cost of sending them remains high in many migration corridors. Despite efforts to lower these costs by offering new products and developing cost-comparison information sources, many new and promising inexpensive remittance methods have relatively low adoption rates. The lack of financial literacy among migrants has been identified as one potentially important barrier to competition and new product adoption. This paper presents the results of a randomized experiment designed to measure the impact of providing financial literacy training to migrants. Training appears to increase financial knowledge and information-seeking behavior and reduces the risk of switching to costlier remittance products, but it does not result in significant changes in the frequency of remitting or in the remitted amount. JEL codes: F24, O12, C93
International migration from a poor country to a rich one is the single act that is perhaps most likely to contribute to dramatically increasing the income of an individual (e.g., Clemens et al. 2009; McKenzie et al. 2010) as well as the income of the family members who remain behind (e.g., Yang 2008; Gibson et al. forthcoming; Yang and Martinez 2005) . The most direct channel through which international migrants can reduce poverty for the members of their households who remain in developing countries is through remittances. However, the high costs of sending remittances limit both the amounts that can be received by the remaining household members from a given remittance transfer and the incentives of migrants to send remittances if such transfers are effectively taxed by these high transaction costs (Aycinena et al. 2011; Gibson et al. 2006) . Reducing the cost of sending remittances has thus become one of the most frequently discussed policy intervention areas in recent years (see the United Nations Global Forums on Migration and World Bank 2006) because doing so is viewed as politically uncontroversial compared to efforts to increase opportunities for migration.
Two important policies aimed at lowering the costs of remittances are the regulatory reforms to allow the introduction of new financial products and efforts to increase the disclosure of the transaction costs of each remittance product, which were pioneered by Mexico (www.remesamex.gob.mx and the United Kingdom (www.sendmoneyhome.org 2 ). However, despite the entry of new products and increased cost disclosure, there is still a wide variation in the costs of different remittance methods in many markets. Furthermore, several promising inexpensive remittance methods have had relatively low adoption rates. 3 The lack of financial literacy among migrants has been identified as a potentially important barrier to competition and new product adoption (e.g., Jaramillo 2008; Suki 2007) . Although systematic evidence on the financial literacy of migrants is scarce, the available data suggest that migrants often lack knowledge about the components of remittance transaction costs, available remittance methods, or comparing methods (Gibson et al. 2006; . Hence, financial literacy training is a potentially promising way to change remitting behavior.
There is also growing interest from policy makers in providing financial literacy training related to remittances. Much of the focus on financial literacy training for migrants and their families has traditionally been placed on either integrating immigrants into the financial systems of their destination countries by building knowledge of banking services and basic household budgeting and savings techniques (LIRS, undated) or encouraging remittance receivers to make better use of the money they receive, which is the focus of the Microfinance Opportunities/Freedom from Hunger Global Financial Education Program. 4 However, a number of initiatives, including activities in migrantsending countries such as the Philippines and Indonesia and pilot programs for seasonal migrants from the Pacific Islands working in New Zealand and Australia, have begun to focus on teaching migrants themselves about the costs and details of different remittance methods. However, to date, no rigorous evidence has been collected on the effectiveness of such programs. This paper presents the results of a randomized experiment designed to measure the impact of providing financial literacy training to migrants in New Zealand and Australia, which recently launched a remittance cost comparison website (www.sendmoneypacific.org) for sending money to the Pacific Islands and, in the case of New Zealand, where regulatory reform had led to the introduction of new remittance methods. The training taught migrants the different elements involved in the cost of sending remittances and how to compare costs across methods, explained how different methods of remitting work, including alerting participants to the presence of new methods, and provided information on comparing the costs of different methods of short-term credit financing for immigrants. The experiment was conducted with three groups that had differing levels of existing education and financial knowledge and differing intensities of remitting. The first group consisted of Pacific Island migrants in New Zealand, who remitted relatively frequently and had a relatively low baseline level of education and financial literacy. The second group included East Asian migrants in New Zealand, who remitted relatively infrequently but had relatively high levels of education and financial literacy. The final group was composed of Sri Lankan migrants in Melbourne, Australia, who remitted relatively frequently and had relatively high education and financial literacy levels.
We found that the training led to increases in financial knowledge among the Pacific Island and East Asian migrants but not the Sri Lankans, which is consistent with the notion that this type of training is most important for those with low knowledge or low experience. This increased knowledge was coupled with changes in behavior, with Pacific Island and East Asian migrants being more likely to use information to compare the costs of different remitting methods and the Pacific Island sample being less likely to switch remitting channels to methods that were not obviously better. However, we found no significant change in the frequency of remitting and no significant impact on the remitted amount. Although our sample size and the variation in remittance data mean that we cannot rule out relatively large percentage changes in the remitted amount, the range of potential impacts on the level of remittances is small relative to migrant incomes. Unfortunately, the comparison of the Pacific Island group with the other two groups is hampered by the fact that few members of the East Asian sample regularly sent remittances, whereas attrition was high and unbalanced by treatment status for the Sri Lankan sample. Thus, the results are most reliable for the sample for which the content was initially developed, the Pacific Island migrants.
In addition to the implications for remitters, our work contributes to the broader literature on the effectiveness of financial literacy programs. The most relevant early contribution in this field is by Bernheim et al. (2003) , who find that financial education mandates in the United States have a significant positive effect on the future savings of students who participate in the program. However, these conclusions are subsequently challenged by Cole and Shastry 132 (2009) , who replicate and extend Bernheim et al. (2003) using a much larger sample from census data and do not find any significant effects. In the experimental literature, the most convincing evidence of the role of financial education comes from Duflo and Saez (2003) , who conduct an experiment on retirement savings at a U.S. university and find small but significant positive effects. The only comparable evaluation in the developing world is by Cole et al. (2010) , who find no significant effects of financial literacy training on the overall population. However, slight increases are observed in the probability of opening savings accounts among those with low initial levels of financial and formal education.
Although the measured effects of financial education in the extant literature appear to be low, a key constraint is that it is often difficult to expect large changes to result from generic curricula. In this vein, Bertrand and Morse (2011) conduct a specific experiment with individuals who borrow from payday lenders in the United States. Their experimental timing is such that their intervention occurs precisely when individuals are making the decision to borrow, which is arguably a "teachable moment" when financial education could be most effective. Although their treatment is quite simple and emphasizes the dollar cost of repeated borrowing using visual cues, the authors find a significant reduction in the probability of individuals renewing payday loans. Our intervention complements this type of approach by introducing information on less expensive remittance methods to individuals seeking to send money back home and providing them with actionable rather than generic content, although an important difference is that our information is not delivered at the moment of the transaction.
The remainder of the paper is structured as follows. Section 2 provides information on the surveys and financial literacy training that were conducted in the randomized experiment and the context of the studied remittance corridors. In section 3, the results of the experiment are described, focusing on financial knowledge, information seeking, remittance frequency, remittance amounts, remittance methods, credit use, and qualitative evaluations by study participants. Section 4 discusses the results, and section 5 contains the conclusions.
The cost of remitting money has fallen dramatically in a number of migration corridors over the past 15 years as a result of increased competition, new product offerings, and the advent of price-comparison websites. For example, Profeco, Mexico's consumer protection agency, began reporting the cost of sending money from several U.S. cities to Mexico on a weekly basis in 1998, and Herná ndez- Coss (2005) reports that the cost of sending US$300 fell from approximately US$32 in 1999 to US$12 in 2003. By September 2011, US$300 could be sent for $3.60 through Bank of America's account-to-account or cash-to-cash products.
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Nevertheless, the costs of sending money remain high in other migration corridors, with transfer costs between several African countries of 15-20 percent on a US$200 transaction in 2011. 6 This was the context of our study, which examined remittance costs in the Pacific in the mid-2000s. We found that the cost of sending money from New Zealand or Australia to several Pacific Islands was in the range of 15 -20 percent on a typical NZ$200 7 transaction (Gibson et al, 2006 (Gibson et al, , 2007 McKenzie 2007) . This research revealed that although average costs were high, lower cost possibilities were available that were not being used and that few migrants were aware of, such as the use of debit cards to make ATM withdrawals. Moreover, although a typical remittance transaction incurs both a fixed fee and an exchange rate commission, the latter component was often opaque, leading migrants to compare remittance methods purely on the basis of the fixed fee component.
Spurred by these research findings, the governments of New Zealand and Australia and their aid agencies along with the World Bank attempted to lower the costs of remitting in the region. In New Zealand, this attempt resulted in changes in know-your-customer regulations, which had previously required banks to see every customer to whom they issued an ATM card. This change allowed banks to give migrants one ATM card for themselves and one for their families back home without having to verify the identity of the second cardholder in person. Westpac Bank was the first to release a new product under these revised regulations. The Westpac Express prepaid debit card was targeted at migrants and received positive reviews (Stock 2009 ). Furthermore, these organizations launched a new website for both Australia and New Zealand (www.sendmoneypacific.org) based on the U.K.'s successful sendmoneyhome website. This website provides detailed information on the cost of sending remittances from Australia and New Zealand to the Pacific Islands through various channels and is updated regularly.
Despite the introduction of new products and a new information source, the adoption of the Westpac Express product and the volume of transfers using it have not been as high as expected (Pacific Islands Forum Secretariat 2011). One plausible reason for this situation may be lack of financial literacy. Only 12 percent of the Pacific Island migrants in our sample had heard of this card at baseline, and less than half had ever used any source of information to compare the costs of sending money through different methods. Given the increasing policy interest in providing financial education to migrants, we decided to conduct a randomized experiment to measure the impact of financial education programs on the financial knowledge and remitting behavior of migrants.
The Sample
The Westpac Express card and sendmoneypacific were both designed for Pacific Island migrants in New Zealand. However, to examine whether training, which focuses on understanding how to remit and how to compare prices, is effective for immigrants in general, we decided to also consider other migrant groups. Because migrants are minority populations, especially migrants from specific countries, obtaining a representative sample can be prohibitively expensive (McKenzie and Mistiaen 2009) . Therefore, we decided to recruit study participants through intercept points where migrant populations are known to congregate, mimicking the approach that would typically be used by policy makers and financial institutions attempting to reach migrant populations. This method has the advantage of making our results relevant for the population that is most likely to be the subject of financial literacy efforts, although it does not allow for measurement of the impact on migrants not found in these locations, who are typically less connected to their home countries (and less likely to remit).
Our first group consists of Pacific Islanders living in urban areas in the upper North Island of New Zealand. Approximately one-third of the recruited participants were attendees at a Pacific cultural festival in Hamilton, which drew participants from up to 60 miles away (including South Auckland, which has the largest concentration of Pacific immigrants). The remainder of the participants was recruited from the main Pacific outdoor market (which operates every Saturday morning) in South Auckland and from churches in Auckland and Hamilton. The church-based recruitment tended to bring in older participants, whereas the cultural festival participants were typically in their twenties. The Pacific Islanders were predominantly (three-quarters) from Tonga, with the remainder born in Samoa, the Solomon Islands, Fiji, Australia, and New Zealand. In the Pacific Island community, even second-generation migrants send remittances due to on-going linkages with their extended families in the islands (Lee 2003) . Therefore, we did not exclude any New Zealand-or Australian-born participants.
The second chosen group included East Asians, the other main immigrant group in New Zealand. Chinese and Korean participants from Auckland (fourfifths of the total of the East Asian group) were recruited from five different churches located in Northern, Western, and Central Auckland and from a Tai Chi group and a Chinese health organization, both located in Northern Auckland. The remaining Chinese participants were from Hamilton (60 miles south of Auckland), where they were recruited from several churches and from the pre-existing research networks of the Chinese team leader (who was based in Hamilton). No single church or locality contributed more than one-seventh of the sample. This sample was restricted to first-generation migrants.
The final group in our study consisted of first-generation Sri Lankan migrants in Melbourne, Australia, 8 who were recruited through snowball sampling. Initially, 20 people were selected from various Sri Lankan organizations (both formal and informal) in Melbourne. These organizations were selected to represent different demographic and economic groups in terms of length of time residing in Australia, type of migration (skilled, family reunification, and student), education level, ethnicity ( predominantly Sinhalese), and location in the greater Melbourne urban area. Each individual from these organizations was asked to provide the names and contact details of five individuals who could be interviewed. Of the 100 potential participants identified in this way, 80 agreed to participate in the baseline survey. When the interviews with these 80 people were conducted, they were asked to provide further referrals, leading to another 129 people who were interviewed. Some of the participants who were obtained through the second round of referrals were uncomfortable with the questions on financial information and remittances and refused to provide any contact addresses, which excluded them from being invited to the training or participating in the four follow-up surveys.
A common concern about randomized experiments involves the generalizability of their results, particularly when studies are conducted on a single population. Consequently, we chose three migrant groups, which include a range of educational levels and differing intensities of remitting frequencies, to gauge the impact of financial literacy training across different migrant groups.
To ensure that the surveys and financial literacy training were conducted in the most effective and culturally appropriate way, we recruited individuals from these migrant populations to lead the field work for each of the component studies. Because each of these team leaders had a PhD, two of which were in economics and one of which was in psychology (specializing in field studies of migrants), the level of training and skill of the financial literacy intervention providers is likely to be atypically high. Each of the team leaders recruited assistants who were local individuals drawn from the population groups that were being studied. The questionnaires, PowerPoint presentations and written materials were available in English, Mandarin, and Korean for the participants in the East Asian group and in English for the Pacific and Sri Lankan groups (English is the language of education throughout the Pacific, and the Sri Lankan group was highly educated although English was not their first language).
Baseline Survey, Randomization, and Financial Literacy Levels Within each of the three samples we formed eight strata based on three baseline characteristics: (i) reported frequency of remitting (remitting at least every three months); (ii) knowledge of the savings in transactions costs from bundling two remittances of NZ$100 into a single remittance of NZ$200; and (iii) knowledge of which credit card repayment patterns would lead to the highest charges. Individuals were then randomized by computer into a treatment group, whose members were invited to financial literacy training, and a control group, whose members were not invited to the training. Table 1 displays the baseline characteristics of each of the three samples by treatment status. An F-test cannot reject joint orthogonality for each sample, confirming that we did not obtain an unlucky draw and that the randomization succeeded in achieving balance on baseline characteristics.
We observe that the three migrant groups differ from one another in a number of important ways. The Pacific Island migrants are younger and less educated than members of the other groups, with almost half under 35 years of age and only 9 percent having a university degree. Of the Pacific Island migrants, 39 percent are male, and just under half have a parent or child in a Pacific Island home country. They are relatively frequent remitters, with 59 percent remitting a mean amount of NZ$299 (US$244) and a median of NZ$200 at least once every three months. The East Asian migrants are older, with only one-third under 35 years of age, and are more settled, with only onequarter having immigrated in the past five years. Of the East Asian migrants, 43 percent are male, and 57 percent have university degrees. They are infrequent remitters, with only 6.5 percent remitting within the past three months despite the fact that 66 percent have a parent or child in the home country. The few remittances that occur are for relatively large amounts, with a mean (median) of NZ$4,235 (NZ$1,000). The Sri Lankan migrants differ in that they are mostly male (73 percent) and have the highest education and employment rates, with 59 percent having a university education. They are also relatively frequent remitters, with 55 percent remitting a mean (median) amount of NZ$1,525 (NZ$675) at least every three months and 75 percent having a parent or child in Sri Lanka. It is likely that these differences across groups reflect different immigration patterns: Pacific Islanders tend to immigrate to New Zealand as a result of family reunification and special concessionary migration quotas (McKenzie et al. 2010) , whereas Asian migrants to New Zealand typically entered through points systems that reward skills and wealth. The Sri Lankan migrants are typically individuals who either entered Australia as students and chose to stay or migrated by qualifying under Australia's points-based migration system as a result of civil conflict in Sri Lanka. The baseline survey asked three questions to measure remittance-specific financial literacy as well as two questions on broader financial literacy related to credit (see appendix 1). The remittance-specific questions are direct knowledgebased questions that do not require mathematical knowledge and directly measure the information taught by the financial literacy course. The general financial literacy questions are similar to those that have been used in a number of countries around the world (e.g., Lusardi and Tufano 2009) ; they are what Carpena et al. (2011) call computational or numeracy-based measures.
Baseline financial literacy was lowest among the Pacific Island migrants. Only 49 percent knew that it was cheaper to bundle remittances as a single transaction than to send them separately (and pay the fixed fee twice), only 5.7 percent knew that the prepaid ATM card was the cheapest method of remitting (among the given options), and only 3 percent knew that the remittance fee consists of an exchange rate commission and a fixed fee. Knowledge of the available methods of remitting was also relatively low. When the migrants were asked whether they had heard of each of 10 different methods of sending money (e.g., Western Union, Melie Mei Langi, Travellers Check), the mean respondent had heard of only three such methods. Financial literacy related to credit was also relatively low; 41 percent knew that someone who makes only the minimum payment would have the highest credit card fees, and only 3 percent were able to correctly calculate the nominal APR on a two-week payday loan (which simply involves multiplying by 26 rather than any use of exponentiation).
Baseline financial literacy rates were higher among the Sri Lankans and East Asians, reflecting their much higher education levels and greater use of credit cards and checking accounts. In these groups, 65 percent of the East Asians and 78 percent of the Sri Lankans knew that it was cheaper to bundle remittance transactions, and more than 40 percent of both groups were able to correctly calculate the APR on a two-week payday loan. However, knowledge of the components of a remittance fee remained low, with only 12 percent of the East Asians and 18 percent of the Sri Lankans knowing the correct answer to this question. As with the Pacific Islanders, these migrant groups claimed to have heard of only three to four possible ways of sending remittances out of a list of 10-12 methods.
Potential Savings from Greater Financial Literacy and Potential to Switch Methods
Participants had a range of different remittance methods available to them in all samples. The remittance methods available to the participants had transaction costs that ranged from almost zero to almost 20 percent for a typical transaction at the start of the intervention. The greatest potential gains appear to be for the Pacific Island migrants in New Zealand as a result of substantial heterogeneity in costs and lower typical remittance amounts. Figure 1 in the Online Appendix illustrates the variation in the cost of sending NZ$200 (the median transaction) from New Zealand to Tonga (the main destination) over our sample period. Transaction costs approached 20 percent for a money transfer operator called Mana, 15 percent using a bank transfer, 12-14 percent using either Western Union or MoneyGram, 8 -11 percent using the major indigenous money transfer operator (Melie Mei Langi), and 7-8 percent using the Westpac Express prepaid remittance card. One internet-based, peer-to-peer currency exchange provider (KlickEx) had transaction costs of less than 1 percent for its least expensive service and 2.75 percent for its fast service, although no participants had ever used this method. For the most commonly used methods, Western Union and Melie Mei Langi, bundling two transactions into one would save a fixed fee of NZ$8-14, whereas switching from one of these methods to the Westpac Express Card would save NZ$6-12 per NZ$200 transaction.
There was less variation in costs for the East Asians in New Zealand and, because of the low level of remittances, fewer potential gains. For money transfers to China, the transaction costs of sending NZ$200 varied between 14 percent for Western Union and the most expensive indigenous money transfer operator (Global FX) and 10 percent using the least expensive money transfer operator (Convergence Group). Some of the Chinese money transfer operators would only transfer a minimum of NZ$1,000, for which the transaction costs were as low as 3 percent. Because the cost of remitting decreases as a percentage of the remitted amount as a result of the fixed fee component and the median amount remitted among East Asian migrants was NZ$1,000 at baseline, the percentage cost of remitting was 3 -6 percent.
For the Sri Lankan participants in Australia, spending A$200 on a remittance would incur transaction costs of 16 percent using a bank transfer, 9 percent using Western Union, 5 percent using MoneyGram, and 3 percent using any of the inexpensive indigenous money transfer operators (FastCash, Remittance Plus, or Serandib). For their median remittance amount of A$500 (NZ$675), the transaction costs were 11 percent using a bank transfer, 5 -6 percent using Moneygram or Western Union, 4 percent using Kapruka, and 3 percent using FastCash, Remittance Plus, or Serandib. Cash Express, which began operating after the intervention started, charged just 2 percent for a remittance of A$500. Because the most common methods at baseline were Kapruka and FastCash, this sample had relatively limited potential gains from switching providers.
Although migrants have a variety of remittance providers from which they can choose, there are differences in the convenience of these methods for them and for their receiving family members. For example, Western Union has an exclusive agreement with the New Zealand Post Office (and is found in small grocery stores and other locations) and has a wide range of locations throughout the Pacific. In contrast, the use of bank transfers and ATM cards involves limited banking hours and few ATM locations, with considerably less spatial coverage in the Pacific (see Gibson et al. 2007 ). Price competition among providers in New Zealand or Australia may therefore not be sufficient to entice consumers to switch providers if remittance receivers find it much easier to use one method over another. However, when viewing switching as an outcome, we observed that 16 percent of the control group switched remittance methods within a six-month period, demonstrating that switching is certainly possible for at least some migrants.
The Financial Literacy Intervention
The financial literacy training content was originally developed by the authors in collaboration with the Ministry of Pacific Island Affairs and was piloted on a Pacific Island population in 2009. The material begins with a discussion of the reasons people remit and the factors involved in the remittance method decision, such as cost, speed, convenience for both the sender and the receiver, familiarity, trust, and the financial provider's ability to offer other services. The focus is on helping participants to understand the components of remittance costs, providing strategies for reducing these costs, and highlighting sources of information for comparing costs and learning about new remittance products. This process includes explaining the fixed fee and exchange rate commission components of transaction costs and illustrating the extent to which they vary across different providers, showing how the transaction costs decrease with the amount sent so that bundling several smaller transactions into one large transaction saves money, and providing information about the sendmoneypacific website for comparing costs and the new Westpac direct debit card product.
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The remittance material was adapted for the East Asian and Sri Lankan populations. Because sendmoneypacific does not cover remittance transactions for these remittance corridors, both groups were given instructions and shown how to access rates and the expected amount received on the Western Union website as well as on ANZ Bank online and fxcompared.com for the Sri Lankans and MoneyBookers for the East Asians.
The randomly chosen survey respondents were then invited to the financial literacy training sessions, which were held at multiple times and venues to ensure maximum participation from those who were invited. The sessions were typically held at churches, community centers, and sports clubs and usually trained groups of about 30 people at a time for approximately two hours. In addition to a presentation of approximately 25 PowerPoint slides, written material was provided, examples were considered, and there was continuous discussion with the community. As previously noted, to minimize any 9. Because the baseline survey data for the Pacific Island group indicated that very few respondents had credit cards and that the media presented stories of hardship caused by the use of more expensive sources of financing, the Pacific Island group's presentation also included a small amount of content on how to compare the costs of different sources of credit. We do not expect this to directly affect remittance behavior over the considered time horizon.
cross-cultural communication barriers, the presenters were all members of the immigrant groups. It was emphasized that the aim of the training was not to advocate for any one particular remittance provider but instead to help the participants become more informed consumers who could shop for better remittance deals (see online appendix figure 2 as an example).
The attendance rate for the training session was 148 out of 177 for the Pacific Island treatment group (84 percent). Three members of the control group who were accompanying friends in the treatment group also attended (1.7 percent). For the East Asian migrants, attendance was 112 out of 179 (63 percent) in the treatment group, with 26 out of 173 (15 percent) members of the control group, who were friends of and attended the same churches as the treatment group participants, also attending. Among the Sri Lankans, the attendance rate was 60 out of 107 (56 percent) for the treatment group, and no participants attended from the control group. Meier and Sprenger (forthcoming) find that in a U.S. context, individuals who discount the future (and thus who may be in more need of financial planning) are less likely to attend financial literacy training. We do not measure time preferences in our study, but we find no significant relationship between education or baseline financial literacy measures and the likelihood of attending training among our samples.
Follow-up Surveys
For the three months following the financial literacy training, all respondents of the baseline survey were given brief monthly follow-up surveys on their remittance activity during the past month along with questions on major financial actions taken during the previous month, such as applying for a credit card.
10 In addition, the one-month survey asked several financial literacy questions to measure whether financial knowledge had increased as a result of the literacy training. Six months after training, all participants from both the treatment and control groups were invited to participate in community forums. A final round of follow-up surveys was conducted at the beginning of this forum, after which both the treatment and control groups were given information on the main messages of the training course as well as on new products and developments in the market that had occurred since the original intervention.
The timing of these follow-up surveys means that our analysis only measures the short-term effects of financial literacy training. Unfortunately, the timing dictated by the funding cycle supporting this study meant that our interventions and follow-up surveys did not encompass the Christmas period, which is a prime remitting period (although remitting behavior during this period may be very different from the norm). However, our study incorporates periods during which people remit for many of the standard reasons: regular household maintenance, school fees, annual church fundraising in Tonga, and sudden household emergencies such as health visits. The advantage of a randomized experiment is that any such seasonality will be netted out when comparing the treatment and control groups. Table 2 shows the attrition rates by survey round and ethnic group sample. Attrition rates were lowest for the Pacific Island sample, averaging 5 percent at one month, 9 -10 percent at two and three months, and 14 percent at six months. We cannot reject a balance between the treatment and control groups in any survey round. The East Asian sample had attrition rates of 9 percent at one month, 17 percent at two months, 23 percent at three months, and 75 percent at six months, again balanced by treatment status. The Sri Lankan group had the highest attrition, with 45 percent attrition in the treatment group by one month compared to 29 percent of the control group and 76 percent attrition in the six-month follow-up. The high attrition was attributed by the survey leader to the refusal of some participants to provide contact details at the time of the baseline survey and to discomfort about discussing financial matters by some members of the sample, which may have been exacerbated by the invitation to the training. Attrition was much higher among the noncompliers (69 percent) than among those who actually received training (27 percent). Table 1 in the appendix examines the determinants of attrition in the Sri Lankan sample and whether these determinants differ according to treatment status. Column 1 shows that attrition is higher for older individuals and for those with lower education levels; conditional on these variables, there is no significant effect of baseline financial literacy. Columns 2 and 3 show that there is no significant interaction between any of these determinants and treatment status. However, this finding may reflect low power in a relatively small sample with large point estimates for the interactions with age and education. For the Sri Lankan sample, we control for age, education level, gender, and the number of remittance methods an individual knew about at baseline in addition to our stratifying variables to mitigate any influence of selective attrition. Despite the use of door prizes and gifts to their community groups as incentives, the six-month attrition level was high in the East Asian and Sri Lankan groups because these surveys were conducted at community events, which had very low attendance for these groups.
11 Therefore, we do not use the six-month survey data for these two samples. Given these attrition rates, we view the general results as most reliable for the Pacific Island group and the short-term outcomes as also reliable for the East Asians.
R E S U L T S
To estimate the impact of financial literacy training on the various outcomes of interest, we first estimate the following equation:
where TreatAssign i is a dummy variable indicating assignment to treatment, the lagged outcome variable is controlled for where possible (McKenzie 2012), and dummy variable d i,s represents randomization strata (Bruhn and McKenzie 2009 ) to maximize power. 12 Robust (White-corrected) standard errors are reported in parentheses under the coefficients in the tables. Coefficient b gives the intention-to-treat effect, which is the effect of being offered financial literacy training regardless of whether individuals attend. This policy parameter is relevant for assessing the impact of offering financial literacy training to the average person in our sample.
We also estimate the impact of actually receiving training by replacing TreatAssign i with TreatReceive i in (1), where TreatReceive i is an indicator of whether individual i actually received treatment, and estimating the resulting equation by two-stage least squares, with treatment assignment used as the instrument in the first stage. This method provides a local average treatment effect for the impact of the financial literacy training for the types of people who attend when assigned to training and who would not have attended if assigned to the control group.
Several of our key outcomes are measured multiple times as a result of the repeated follow-up surveys. The use of repeated measurements at relatively short time intervals can be used to increase statistical power (McKenzie 2012). We combine multiple measures to examine either averages or totals from our 11. The average value of gifts given to individuals (or the groups they represented) for participating and as incentives, such as door prizes, was US$40 per participant. This incentive design, along with all other aspects of the study, received prior ethical approval from the human ethics committee of the Waikato Management School.
12. For the Sri Lankan sample, we included controls for age, education, gender, and number of remittance methods known at baseline to mitigate the concerns related to the high attrition rate. In the text, we discuss the one case in which this method led to results that differed significantly from controlling for randomization strata. survey rounds as an outcome, which provides an estimate of the average effect over the period of our follow-up surveys. Finally, we can boost power by pooling the three separate samples and examining the results for this pooled sample.
One caveat is that our results come exclusively from surveys and not from administrative data. A possible concern, as with many experiments that rely on self-reports, is that treated individuals may provide the responses that they think the surveyors want and that were emphasized by the training, even if these responses do not reflect their actual behavior. We address this possibility in several ways. First, we measure knowledge (which is less easily misreported) as well as behaviors, hoping to see consistency among them. Second, we consider the linkage to outcomes; the fact that we do not find any effect on people saying that they are performing some of the main actions encouraged by the course suggests that our results are not merely the result of reporting effects.
A second caveat is that our estimate of the treatment effect comes from comparing the treatment and control groups. To the extent that there are information spillovers between these groups, this comparison will understate the treatment effect, and our estimates should therefore be considered a lower bound on the impact of this type of training. Nevertheless, the fact that we observe relatively large differences in financial knowledge and in informationseeking behavior between the treatment and control groups suggests that these spillovers are, at most, second order to the main treatment effects. Table 3 examines whether financial literacy training succeeds in increasing migrants' knowledge about the costs of remitting and using credit. We observe large short-term impacts on financial knowledge for the Pacific Island sample. The local average treatment effect (LATE) shows that those who received training were 19 percent more likely to know that it costs less to bundle remittances into a larger transaction and were 62 percent more likely to know that the ATM/prepaid debit card is the least expensive method of remitting among the given options. Both of these results are significant at the 1 percent level. There was a slight downward trend in the knowledge that it is less costly to bundle remittances by the six-month follow-up survey, but even at six months, the migrants who were assigned to training were more likely to understand the exchange rate commission. Consistent with other studies on financial literacy (Carpena et al. 2011) , we find no impact on computational measures of financial literacy, such as the ability to correctly calculate the APR on a payday loan or to understand compound interest (which was not taught in the course).
Impact on Financial Knowledge
We also find some increases in financial knowledge about remittances for the other two groups. East Asian migrants who received training were 25 percent more likely to know that it costs less to bundle remittances into a larger transaction and were 19 percent more likely to know the least expensive method for remitting. The Sri Lankan migrants who received training saw a 28 percent increase in knowledge of the least expensive method but no increase (from a high baseline) in knowledge about remittance bundling. Finally, we find a large and statistically significant increase in knowledge in the pooled sample, reflecting the increases found in the individual groups.
Impact on Information Seeking and Budgeting
Our monthly follow-up surveys asked whether respondents had used any source of information to compare remittance costs across methods or products and, if so, which information source they had used. Because our intervention focused on the use of several internet comparison sites, we were particularly interested in learning whether participants used the internet more often to compare remitting costs as a result of the intervention. Our one-and six-month surveys also asked whether individuals always kept track of how much they spent each month (although this question was not asked of the Sri Lankan sample). The financial literacy course made no mention of doing this; thus, we would not expect to see any effect. This item serves as a check on reporting bias to ensure that individuals who attended training did not simply report that they perform every perceived desirable financial behavior. Table 4 examines whether the increase in knowledge about the costs of remitting leads to changes in information-seeking behavior. We find that, in the short-term, assignment to training caused the Pacific Island and East Asian migrants to be more likely to use information to compare remitting costs and to use the internet to compare costs, with no impact on keeping track of monthly expenses. One month after training, the migrants who received training were 20-24 percent more likely to have compared costs and 8 -22 percent more likely to have used the internet to do so. However, the strongest impacts were found in the first month after the training, with no impact on the use of the internet three or six months later. The average effect over the various follow-up surveys was positive and significant.
The impacts on overall use of information to compare costs were positive but not statistically significant for the Sri Lankan sample, which may reflect imprecision due to the smaller sample size. Alternately, the effects may be weaker for this group because the majority already used one of the least expensive methods prior to the intervention.
One rationale for a drop-off in the use of information to compare costs over time is that the relative ranking of remittance providers, in terms of transaction costs, does not change significantly from month to month. Figure 1 in the online appendix shows that for the Pacific Island group, bank transfers and Mana are always the most expensive, Klick-Ex is always the least expensive, and the only company to significantly change costs over the sample period is Melie Mei Langi, which lowered its fixed fee component from NZ$8 to NZ$5 for several months before raising it again. Thus, once migrants had compared costs in the first month after training, they would not need to recheck frequently to know which methods were less costly. As previously noted, the gains Note: Robust standard errors in parentheses; *, **, and *** indicate significance at the 10, 5, and 1% levels, respectively. All regressions include controls for strata dummies and for baseline outcome where available. Note averages are over one to three months for Asians and Sri Lankans and six month impacts not shown due to extreme attrition in this round. Sri Lankan results also control for baseline age, education, gender, and number of remittance methods known. Sri Lankan surveys did not collect data on keeping track of monthly spending.
from frequent checking were also unlikely to be large for the other two groups given that the East Asians remitted infrequently and most of the Sri Lankans were already using the two least expensive methods.
Impact on Remitting Frequency and Amount
Next, we examine whether the financial literacy training had an impact on the likelihood of sending remittances or on the total remitted amount. Ex ante, the expected direction of the effect of financial literacy training is unclear. The content on bundling transactions into less frequent, larger transactions would be expected to reduce the frequency of remitting but to have no impact on the total amount, whereas the content stressing less costly methods of remitting may lead individuals to be more willing to make smaller transactions and therefore to increase the frequency and number of remittances. Gibson et al. (2006) use hypothetical questions with a sample of Tongan migrants in New Zealand who express a negative cost elasticity and claim that they would send more remittances if costs were to decrease. Supporting experimental evidence comes from Aycinena et al. (2011) , who gave randomized discounts to Salvadorean migrants in the United States and found that price discounts led to significant increases in remitted amounts, which they attributed to an increase in the frequency of remitting rather than the amount sent per transaction. Table 5 shows that the financial literacy training does not appear to have significant impacts on either the likelihood of remitting or the total remitted amounts for any of the groups. The impact on the average remittance frequency is very close to zero for all three samples and has a 95 percent confidence interval for the intention-to-treat effect of 20.043 to þ0.025 in the pooled sample. We consider this a relatively precise zero effect, allowing us to rule out large positive or negative effects of training on remitting frequency. Panel D shows that the pooled effect is significantly negative for the three-month follow-up, but not when averaged over all follow-up rounds.
When we consider remittance amounts, we do not observe a significant impact on the total remitted amount in any of the samples. Remittance amounts exhibit more variation, so we have less precision in estimating this effect. Our precision is greatest for the Pacific Island sample, for which we have a point estimate of an increase of NZ$4, with a 95 percent confidence interval of 2NZ$63 to þNZ$71 for total remittances over six months. This confidence interval encompasses a range of large percentage increases or decreases relative to the control group mean of NZ$115 but is small in absolute terms, especially when compared to the median annual income of NZ$20,000-30,000 for the Pacific Islanders in our sample.
There is a positive and significant effect on the remitted amount in the twomonth follow-up survey for the Sri Lankan sample. However, this is the only estimate that is sensitive to whether we control for age, education, gender, and baseline literacy, with the point estimate dropping from A$134 to 2A$43 when these controls are not included. This result is in contrast to the other Note: Robust standard errors in parentheses; *, **, and *** indicate significance at the 10, 5, and 1% levels, respectively. All regressions include controls for strata dummies, and remittance amount regressions also include baseline amount remitted. Six month follow-up results only shown for the Pacific Island sample due to extreme attrition in other samples. Sri Lankan results also control for baseline age, education, gender, and number of remittance methods known. Gibson, McKenzie, and Zia Sri Lankan estimates, which are not as sensitive to the inclusion of these controls. Moreover, the estimated impact on the total remitted amount over the three monthly follow-up surveys is negative and insignificant. Similarly, there is no significant impact on the East Asian or pooled samples. Migrants may be reluctant to bundle transactions and to change remitting frequency if they have a regular pattern of sending a set monthly amount because they have budgeted a fixed amount of each monthly pay check or they send a fixed amount to meet the monthly needs of the family at home, who find it difficult to budget larger amounts over longer periods as a result of savings constraints, the risk of theft, or self-control problems. This type of remitting behavior appears to be typical of the Pacific Island sample, with 84 percent of those who made multiple transactions sending the same amount each time. However, 40 percent of those who remitted did so only once in the three-month survey period. This behavior is less typical of the other two groups, with the East Asians sending large transactions infrequently and only 41 percent of the Sri Lankans who made multiple transactions sending the same amount each time.
One possible reason for the lack of impact on remitting levels could be that migrants saved more so that they could bundle remittances in the future. Given the reluctance of these groups to provide data on savings, we were not able to collect savings levels in the surveys. Therefore, we cannot completely exclude this possibility. However, the fact that we see no change in the Pacific Island sample's remittances over even a six-month period suggests that migrants are not shifting from remitting monthly to remitting larger amounts every two or three months.
Impact on Remitting Channel
Even if immigrants do not change their remittance frequency or the remitted amount, they may benefit from the training if it causes them to change the methods they use to remit. In table 6, we examine whether the migrants in our samples stated that they used a different method of remitting in any of the follow-up surveys than the method they had used in the 12 months prior to the baseline survey. We find that in the Pacific Island sample, 16 percent of the control group use a different method at least once during the four follow-up surveys. Financial literacy training led to a significant reduction in this behavior, halving the rate of switching to new products. Although the training introduced these migrants to a new product, the Westpac prepaid express card, we find no increase in the usage of this product among those who were trained. Instead, the main effect appears to be that fewer individuals switched from using Western Union or Melie Mei Langi to Mana. Mana is a church-based money transfer method with a low fixed fee (NZ$5-8) but an unfavorable exchange rate, making it the most expensive of the money transfer operators for the median remittance amount (online appendix figure 1) Note: Robust standard errors in parentheses; *, **, and *** indicate significance at the 10, 5, and 1% levels, respectively. All regressions include controls for strata dummies. Six month follow-up results only shown for the Pacific Island sample due to extreme attrition in other samples. Sri Lankan results also control for baseline age, education, gender, and number of remittance methods known.
not included on the sendmoneypacific website, making its cost structure even less transparent.
In the final column of table 6, we consider only the subsample of individuals who remitted and calculate the percentage cost they would pay on these remittances, standardizing the cost at NZ$200 to allow comparability across individuals. We find that training results in a 0.34 percent reduction in costs, but this reduction is not significant. This finding is in line with the 4 percent reduction in using Mana multiplied by the 7 to 8 percent average savings from using Melie Mei Langi or Western Union instead. This point estimate indicates that migrants would have to send NZ$8,823 in remittances to recoup the NZ$30 cost of providing the training, which is likely more than one order of magnitude higher than annual remittances for this group. 13 We find no significant impact on switching methods among the other two groups. For the East Asians, this situation partly reflects the overall low frequency of remittances; there is a small number of transactions for which switching can be considered. For the Sri Lankans, most immigrants were using a relatively cheap method at baseline, so they had relatively little to be gained by switching (as well as the caveat of high attrition).
The Main Benefits According to Participants
In the one-month follow-up survey, individuals who attended training were asked whether it had been useful, whether they would recommend it to friends and family, what the most useful topic was, and whether it had caused them to change their behavior. Among the Pacific Island group, all participants stated that the training was very useful and that they would recommend it to others. The most useful topic was related to the different costs and methods of sending money. Sixty percent of the respondents stated that the training had caused them to change their behavior, including using the website to compare costs and asking around for better rates. Eighty percent of the East Asians who attended the training stated that it was useful, and 75 percent would recommend it to others, with the most useful knowledge related to remittance fees. Only 21 percent stated that they had changed their behavior, mostly in terms of examining the costs of sending money. Among the Sri Lankan sample, 91 percent of those who answered the follow-up survey stated that the training had been useful, but only two people who had attended the training stated that they had changed their behavior as a result. These direct reports are consistent with the empirical results, suggesting an increase in knowledge that resulted in some changes in information-seeking behavior for the Pacific Island group but no major changes in remitting behavior.
13. Total unconditional remittances (including zeros for those who do not remit) are NZ$151 for the control group over a five-month period that does not include Christmas.
D I S C U S S I O N
The training succeeded in increasing financial knowledge about the components of remittance costs and encouraging people to search for information about the costs of sending money. The training was fairly inexpensive to deliver; courses were typically taught in churches or other community spaces, and once the content was developed, the main costs were the time of the trainer and snacks and refreshments for training attendees, which cost approximately NZ$20-30 per attendee. However, the measured benefits in terms of realized cost savings were very low, such that a cost-benefit calculation that only includes the realized savings in remittance fees as benefits would not view this program as valuable for the money. Because our analysis only focuses on the short term, we cannot measure benefits that take longer to manifest, and there may be potential spillover benefits in other dimensions of financial behavior from encouraging migrants to think critically about the financial matters covered in the training.
Nonetheless, despite the emphasis placed on the Westpac prepaid debit card as having the lowest remitting cost and on credit cards as a low cost of way obtaining credit for the Pacific Island sample, we do not see an impact of training on these outcomes. The final survey asked participants why they were not using the least expensive method of remitting; 41 percent replied that another method was more convenient for them, and 55 percent stated that another method was more convenient for the receiver. The latter finding is consistent with Gibson et al. (2007) , who show that the geographic spread of ATM facilities in Tonga covers a lower share of the population than that of Western Union offices. Further evidence of the lack of low-cost technology adoption in the Pacific Islands comes from other methods. The internet-based, peer-to-peer currency exchange operator KlickEx had the lowest costs overall but was unused by participants in our study. In October 2011, KlickEx joined forces with a major mobile phone provider, Digicel, to offer remittance transfers into mobile wallets in Tonga, Samoa, or Fiji, which could be withdrawn as cash at very low transaction costs. To date, this new method seems to have very low adoption rates.
One reason that convenience may have the highest priority is that the amounts saved through better financial literacy may be too trivial to warrant action. This is especially the case for the East Asians (who tend to remit large amounts relatively infrequently) and the Sri Lankans (who were already using inexpensive methods). Even for the Pacific Island sample, however, the savings from switching to one of the more inexpensive methods may amount to NZ$6-12 per NZ$200 transaction, which would justify the costs of learning about and trying new methods only for those who remit very frequently. Many Pacific Island migrants earn little more than the minimum wage in New Zealand, which is NZ$13 per hour. Therefore, taking an hour to learn about a new remittance method and additional time to use it could quickly make the opportunity cost of this time equal to the amount of money saved. Given that the baseline survey revealed an average remitting frequency of five times per year for the Pacific Island sample, the annual savings from switching to the least expensive methods is just NZ$30-60. The scope for changes in ultimate outcomes may therefore be greater for financial literacy initiatives that focus on savings and budgeting behavior or those that allow people at risk of obtaining high-cost credit to avoid excessively expensive loans (e.g., Bertrand and Morse 2011).
C O N C L U S I O N S
Our results show that simple financial education training for migrants can change their knowledge about remitting costs and lead them to investigate price alternatives. Nevertheless, we find no major changes in ultimate outcomes. Instead, we observe a modest effect whereby migrants avoid switching to more expensive or less transparent remittance channels but do not change their remittance amounts or frequencies. The impact on the frequency of remitting is a relatively precise zero, whereas a confidence interval for the impact on the remitted amount incorporates both large positive and large negative percentage changes, although the absolute magnitudes of the effects remain small relative to the incomes of the migrants.
There are several caveats to this work that should be emphasized when interpreting these conclusions. Our analysis is relatively short term in nature and does not include the Christmas period, which is one of the most important remittance periods, reducing our power to detect effects. The study includes a range of different types of migrants, which is important for determining the general applicability of the training. However, this sample selection came at the cost of including migrants with infrequent remitting behavior. Finally, attrition was an issue, particularly for the Sri Lankan sample. Despite these limitations, the results provide the first experimental evidence on the impact of financial literacy training for migrants, generating insights for policy and providing a basis for future studies.
Our results suggest that, although informing remitters about remittance costs is a relatively inexpensive and uncontroversial intervention, it will not necessarily lower average remittance costs by causing remitters to switch to less expensive methods. Instead, governments that wish to reduce average money transfer costs may need to address other barriers, such as excessive regulation and exclusive arrangements made by state-owned entities that deter new entry into remittance corridors and barriers to access to financial services in receiving countries. It is also possible that the process of providing transparent information on remitting costs through different methods will lower costs through competition without forcing migrants to switch providers. For example, transfer fees from New Zealand to the Pacific Islands have fallen since the launch of sendmoneypacific, although the extent of this decrease may be attributable to the website rather than other market events, and there is still a large amount of variation in costs across providers and relatively little adoption of the most inexpensive methods.
In terms of financial education itself, another implication of this study is that the case for providing financial literacy training to migrants may rest on criteria other than the financial savings generated through less expensive remittance methods, such as improvements in migrants' ability to be informed customers and potential savings from financial management activities such as a choice of debt levels and instruments. Moreover, because the majority of the respondents list the convenience of the recipient as the reason for not using the most inexpensive method, training that is targeted at remittance recipients may also be productive. Further experimentation with additional training content on budgeting, saving, and debt management and expansion of the definition of remittance decision makers to include recipients are fruitful areas for policy refinement. The early results of a financial literacy experiment in Indonesia, which offered training on budgeting and savings to both migrants and their family members, appear to be promising in this regard, showing that training both migrants and their remittance receivers prior to the migrants' departures resulted in increased savings by home families (Doi et al. 2012) .
